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^Hitj-i- °l-8-*fe vW-fWH «1 El {Beta-casein gene 

targeting vector using homologous recombination} 

^-o} ^Aj-o. 7> -^ ^ 9Hf. **1 ^ *»*HM © ^|3°J 

o|oi^. ^ ^ Si^f. ^fe ^« 

D l^)^°^^ (microinjection), ^HN^ #°J (viral transfection). ^ (sperm 

vector), B |)°}#7H13L (ES)^ °l-§-. W.WS (SNCT) 4^ 

dI^I^^^-S- DNA* ^r^^-sl «o v ^-5-S. (Harbers et al., 

Nature.. 293(5833); 540-2. 1981; Brinster et al.. Cell.. 27;223-231, 1981; Gordon et 
al., Proc Natl Acad Sci USA., 77(12);7380-7384; Costantini el al„ Nature.. 
294(5836);92-94), ^H?>*1 'S^VA ^«fl °l-§-*H*U STO 

(Hammer et al.. Nature.. 315(6021);680-683, 1985; van Berkel et al., Nat Biotechnol.. 
20(5);484-487. 2002; Damak et al., Biotechnology(NY), 14(2); 185-186, 1996). 
D) ^-o,^^ DNA7]- ^<U€ ^^JlsL^iH -t>^>2) ^ ^-g-o, 2 

3 % 5. 3.-1:01 ofl^- ^-cf (Clark et al., Transgenic Res.. 9;263-275. 2000). =lz)E-3. 

h. c j|a|a|^. Hl-§-°| E-^K (Brink et al., Theriogenology. 53:139-148, 

2000). ^Wd^ ^-S- ^^)^\ 5^ fi|efl tf°J 3*)^ 

^* £^% v ^ Si^Hr ^2-5., ^HWJ tf<y^ 

1 
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iL:n£)&<4 (Wei et a).. Annu Rev Pharmacol Toxicol., 37;1 19-141, 1997). 

efleg.a>o|e^ n^H ^ £t v -§-#^ -fi-^V 2:*l-§- ^ 
^r-8-^WSoriano et al., Genes Dev.. l(4);366-375. 1987; Hirata et al.. Cloning Stem 
Cells., 6(l):31-36, 2004). ellB-JLyW^ D M B o v lHW. ^Sril*} s>fc -ft^Hr 
a^*- -§-5}^ -S-*^ ^-^.S. o] a]^)^o)^tJ.cf #c-l 

.•§1-^21 o] 7] §WLV, <*1^*1 ^lefl -S.*H#(mosaicismH 
$-X)a} ^IcV (Piedrahita et al., Theriogenology, 53(1);105-116. 2000). 

f-^M ^ 9X^\ (Wei et al., Annu Rev Pharmacol Toxicol., 37.119-141, 1997; 

Yanez et al., Gene Then, 5(2); 149- 159, 1998). 

SHH «*fl$# -^H, -R-^*r-& *M ^ #33- *r 

oj^ ^.^^ E V7jl% 7l#ol 7 H^£lSi^. E}^1^ 7l£-& o>^i uflo> #7Hl£f- 

^*fl*i -rV^d^ *Rrdl Af-g^lC}. HH*>}$7W5.°fl -j^)- e^J1%^^- 

ol-g-s^^i, JJJg -fr&x} t^^Q n r-T-^7} A 8^Si^ (Brandon et al., Curr 

Biol., 5(6);625-634, 1995; Capecchi et al., Science, 244(4910);1288-1292, 1989; 
Thompson et al., Cell, 56(2);313-321, 1989; Hamanaka et al., Hum Mol Genet.. 
9(3);353-361, 2000; Thomas et al. Cell, 51(3);503-512, 1987; te Riele et al., Proc Natl 
Acad Sci USA. 89(11);5182-5132. 1992; Mansour et al., Nature, 336(6197). 348-352. 
1988; Luo et al.. Oncogene, 20(3);320-328, 2001). °1 -Sr^f E^«jo) 7^*1) 
a)), ^^l*Hr *]"§-7| (animal bioreactor), ^ 

^ ^ A S *yo] 7}^Z}*\, °l53^r ^^o^ ^ 3*112^ <>)^-§r AA% ^°l c f- 

£7V5-*\E.2. 3P 0 V3 1 .H7r°H, #^-8: #er^ei]°l-^ (glycosylation). y- 

(y-carboxylation), s r °]-£--^N 0 l4! (hydroxylation)4 1>€ 
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posttrans!ation°l aj]cfl.S. o]W*)*\ #7] afl-g^l ^7WH (Houdebine 
et al., Transgenic Res.. 9(4-5);305-320, 2000; Lubo et. al.. Transgenic Res., 9(4- 
5);301-304, 2000). 

*H2i<t ^-Wl ^s-tKg. aqs. *W& ^1^4 nfl ofl-?- a:^ 0 )^ (van 

Berkel et al., Nat Biotechnol., 20(5);484-487, 2002). =L ^ofl^s. §-§-el -^-fr-S^Ei 
a^aVe]^. afl^f}- cf^^^gr ^^^^ >| a) -frA}©).^) >d < 3-^ t=^ (posttranslational 

modification) s)fe t^^cf (Edmunds et al.. Blood, 91(12);4561-4571. 1998; 

Velander et al., Proc Natl Acad Sci USA.. 89(24);12003- 12007, 1992; van Berkel et al. 
Nat Biotechnol., 20(5);484-487, 2002). 

Slcf. ^Jl^a) 80%» *>*lSKrtfl. W SI. W S2. tifle^. ?}3r 

?V^)<yo) flooj, 3. f>ofl>H aH^-7HI°a-S- ± ^HHW lOmg/ml -JMislfe 
f-if *V o-o. tJ-a>|^o]c} (Brophy et al., Nat Biotechnology., 21(2);1.57-162, 2003). 

HM}3. «M<±}^ (SCNT)* ^I2:*rfe 3°1 

cflj=L.g.oi ^l- 0 )?) nflg-olcf (Brink et ah.Theriogenology, 53; 139- 148, 2000). 

-fi-^^-S. §-<yiV ^-t>°l 7>¥*r4^- Si^ (Lubo et al., Transgenic Res., 

9(4-5);301-304, 2000; van Berkel et al., Nat Biotechnol., 20(5);484-487. 2002). 

<M]£^t-°l !LJis\tt&<*]5L ^=rt\SL, 7HHH u B°r #^1 ^li 2 l A r-§-^ 
(Doetschman et al.. Dev Biol., 127(l);224-227, 1988; Slice et al., Biol Reprod.. 
54(1);100-110, 1996; Sukoyan et al., Mol Reprod Dev., 36(2);148- 158, 1993; 
Iannaccone et al.. Dev Biol., 163(l);288-292, 1994; Pain et al.. Development. 
122(8);2339-2348, 1996; Thomson et al., Proc Natl Acad Sci USA., 92(17);7844-7848, 
1995; Wheeler et al., Reprod Fertil Dev., 6(5);563-568. 1994). HkH, «A ^ 
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± ^-thS- ^Htr JL^r^tl H o v ^^-?- *1)<L>3$ C |- (Brophy et al., Nat 

Biotechnol., 21(2)1157-162. 2003; Cibelli et al., Science, 280(5367);1256-1258, 1998; 
Campbell et al., Nature, 380(6569);64-66. 1996; Wilmut et al., Experientia. 47(9);905- 
912, 1997; Denning et al., Cloning stem cells. 3(4);221-231, 2001). 

cfl -f-IHH J"Hitt -f*-£*V7] fl«IM A>-g-sl^^ #r+ (Schnieke 

et al. Science, 278(5346);2130-2133, 1997; Baguisi et al., Nat Biotechnol.. 17(5):456- 
461, 1999; Brophy et al., Nat Biotechnol., 21(2)1157-162, 2003). »lefl 

$.&7\9\ !f-^$] ^dj s^sfl o>7l5]fe ?fl^ ^»Ji^3l ^ ^ ^ 

Aj^tflofl ^ig^oirf (Gao et al., Neurochem Res., 24(9): 1 181-1188. 1999;. 

o|el*l ^-^-l-i-i: ^l^SV7l 3*IH. ^lefl *^^» <r*7l -iH^^HH 1 ?} 
|o|^os ^ -M^lfe ^S-Jt *&*& 0 ) ^sj&^r (Houdebine et al., Transgenic Res., 
9(4-5);305-320, 2000). *]):2:?Khomologous recombination) 0 !] ^*fl ^1^- 

^ ^^li- s^r*}fe 3J.2.3. <8xS\£ -R-^^ tfTj)^ « 0 v^^- ^fl^tJ- 
is] s-ol^o] ^ig-i- ^|*V s)^3] (Muller et al., Mech Dev., 82(l-2);3-21, 

1999; Clark et al., J Mammary Gland Biol Neoplasia., 3(3);337-350, 1998). 

£)efl E^Uf) ^|° 0 ^ ^ -a^Kg. Ala -n-^^}7r ej^^ cfl 

^o. 7 ).-^.§. <g^cf (McCrcath et al., Nature, 405(6790);1066-1069. 2000). 

^HI^I »o| ««Slfe COL1A1 ^3*r 49!%-§- fltf COLT-2 «l^r 
^)^$iJl, o] tfjE-^ -fr^^-V Er3!D-§- f]sH promoter-trap enrichment* 

ol-g-S r 3i}. zl^ji sJaJI-fHd*} AATC2b ifllEj- ^£#5.-g-ai <£*i ^Ei olofl o]*| 
al-^SljAl (AAT: antitrypsin)^ 7 r *|Jl 5tU ^3°J *UK*H# 

o o io. j^.aj.fl^o.g, s .|e]j ^t}7} <#<H] al*fl<H 37«H 3 (McCreath et 

al., Nature, 405(6790); 1066-1069. 2000). W -fr^f e}tJI^ 

cfl^-^-ihi- ^«H A i *H Vs l T c d^ °i^^lJi Sicf. =S.5Lei-e^ (promoter- 
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trap).* °1*# *^^> HEl A>-g-£ *^^7> H<as)*r *M£°IH 

:*U>s)^ -fr^g. «fi^«|iS.. ^^r^lfe *3i*rfe 3*1 *W*r 

(Kuroiwa et al.. Nat Genet.. 36(7);775-780, 2004). 

-8-*} ssj-gr ^Mr "J^^H 2:3 JM^^S 4^ ^*H4. nelas. 

o]3 -f.fr ^m* a>3*rfe -B-^s] ^*r* **JH «)) ^ BE^ * #°H 

HllEl-?Mlolol u^s}^. ^2] njEf-?Vfl]«Jl -fr^Vfe *d*fl 7fl^ DNA tfofl £ 71)3. 
c^-g- ^^7) ^S.£E1-H^^- °l*«rfe *^7l- E+7jl^ ^7^ 

A 0 >7i ^ m\s.si m\-m)9i *^>s. smw* s^m? «i«a **w*r #«a« 

^ s^Sl (1) BflE|-?>^°J -fr*J*r^ S^^f °' 

n^-^o] ^jjLofl m*h*MISl -8-#*}sl «j*V Ai«gofl a o v # oi_ 5 ^ i2kb 

?^_o}2.) n*} £fe -XI l 3*1. (2) 3-3 S^sRr «^L> »3.»d ^H. (3) 

i^l^H -tito^ gj- (4) ^lEr-?Wl°J **i*r *w ^*°n a ^ 4kh 

q«W q& *I2 <83* a*«rs..^l ^1&>-^°J *^«1 *^ 

Ai<isl 5-3' «H^<^] Si<>1 ^(upstream)ofl ^12 ^^°) SHKdownstreamW 

*fl^^-i. s.jo S *>fe t»llEr-?Ho) -B-^V z\m «!^« ^l^*Vfe 5J°1 C >- 

a. «^2l a aaj^. a o v 7 ) sje-lsL *»-»fli* ^l^rb 
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£ "^2] £ cfg- S.^^ ^-7] T^^-l- *H^sRr SM^K 

-g- i£ C+€- ^-^^r #71 ^15^15. S-^sVfe #711; -§?-*) 

-S-?i^7> *fla^°fl e)*W ^)5L# -id^Vfe ^1: 

-g- ^tgoj u: cfg. a^o. Aj- 7 ) «jEi# ^-§- -Mliifls..2.«gs}fe ^1; 42.*} 

■fr*i*W -tf-S- *H2:^°fl -fi^ E>Pjl%^i Aflil- <d«g«}fc \+^>S) 

qg. ^]7S§fJl ^-^^j- E]-^^ Aflat *M£ t^S^S- *fl2:*}fe 

.S.#7l *fl2« *#3.*el 4-8-* ^-t^Hr 

£. 1-& ±. oflB}-7Ml<y -B-^*} Ej-^-i- P BluescriptnSK(+) 
15 ^eJ-^nlE. vflofl Si-fe 18.8 kb pBCKI I *W -5L°^<4. *M|£.fe neo 

^1 SacD, Not I, BamHl *tf±&± Sl^. £5. oj. (short 

arm) ^-fl BamH I aflthSl^: 

2fe ^Ef-^]<y -B-3*r E^-g- 3*U P GEM7Zf(+) 

f^ol^utjofl o.^ 14.8 kb pBCKIII «]E| ?Hlf M.<^e}. 
20 £ 3-fr pBCKII = 4 ^ 

(endogenous) *t&-M<H W\ *N Ji°iW. 

£ 4tt pBCKIH «|El E}^^€ Bfle+-?M°J -fr^V ^3iQ 

AV-g-^ PCR fr&i *d^f e4^^^ b)]e>-?V^1 0 J 

v4H e^^V^l ^fe 01^^ 4 kb DNA ^*f7] 

30 ^Er 0 !^ -MISS] ai^^ ^^4. ^7] Afe -§- ^Hlong arm)^- neo -B-^a> 

6 
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^3)2.) «g7| ^<§oi4. <*7] Ai<g fcjs. oj 4 neo «^o^ 
«7l 5' PCR He>o)o] 7 f ^*1*Vcf. <*7j ^<g C fe £3= oj- n> ?M|e<H)fe 

£*fl*W «1|E]-7MI 6 J -S-*d*> *)<S-g- £<*|^Jl, 3' 

PCR =e}oH7] fl*]$-ck 

£ 6€: g.5i.Q pBCIO M^^c}- (Kim et al.. J Biochem (Tokyo)., 

126(2);320-5, 1999). pBCIO <3&|fe pBluescript II SK *N °H| SUfe 4i *\M-?M°d 
3.3.SLI] ^ 10 kb iD-s>Jl i «fl4-?Ml < ?l **i*V -3-3*} 5- 

flanking ^<*sl 8 kb^ *fl^3*l ^ 1 5J 2 (vertical open boxes), 2 kb <?]J=-& 
t o. i^jT. ojcf. SilE]^ Sac I . AatD. Sac II ^l*!r5:4i ^*|-& 7>*lJ> &*l*r. 
Sma I . BamH I , Sal 1 , Spe I , Cla I £-8- £4. 

£. 7€r pBCIO «(E1* Sac I 4 Sac D afl^iLdiS. *r-& ^ 10 kb DNA 

c+jg-g- a.aj--ji 5^4. £e}sl 10 kb DNA £££ pBCKI I «]e1 ?M|5.a1 (*fll 

£ 8-S: pBCIO Aatn^ SacD ^tl-E-^S. ^4 6 kb 

DNA1- Ji^^al 5a^. 6 kb DNA-8- pBCKIE (*)ll 

£ 9fe pBCKII 4 pBCKin t'HI— ^ ^12 (short arm)^S- 

P BC3.1 «qeisi *l*r£^» j±<*|§cl. ± mm-7Hi<=i -a-#*r^ 5, 6, 7 .8* 
£^sklL 5>lfe 3.2 kb DNA Xho I 4 Sal I (^-&*fi) ^l^i 91^ 

2_fyo}v\ A|Ef ol-g-S}^^ i <g^*fl DNA (chromosomal DNA) -2-5.^ PCR 
^S>5i(i4. ^€ DNA «cr^-§- Xho I a* Sail a^iLi*. °l-§-*>^ ^ pGEM- 
T vector (Promega)^ Sal I 4flS -3**^4. pGEM-T ^ vflofl flfe 3.2 kb 
DNA V-th-i: HincO ^ Sal 1 ^ltrS^S. 4 A I *r€- pBluescript El SK(+ )&) 

Sal 1 "S^VS*^. 

E. lO^gr pMAM/?eo *N (CLONTECHWH SV40 or/.. ZL?) (early 

promoter), i-1).2°W4! *]W SV40 i?l AS^l'S (early splicing) 

polyadenylation ^» iWal 5U*r "eo ti1*Hr a.<*&*. 

BamH I ^ 2.7 kb neo pBluescript D SK(+ )s] BamH I 

^^IS ^^^V^cr. pBluescriptn SK(+ Xife neo -fr^sl 2 kb DNA 
^.-i- BglU 4 BamH 1 *ll^i±S 4# ^. pSP73 vector (Promega)s] Bgin 



PCT/ER 2004/ 0 0 3 03 4 



*\miL± fl*l£ ^^5>5Jtf. BglO 2} EcoRV aflthiLiS £?i pSP73 2 kb 

"c+^-i- pneo2.7 «|El r2tt S^H 0.7 kb neo tt£!*VS i^s>31 Sife 

pBluescriptD SK(+ ) BglD ^ EcoRV 3*13. ^Is^c]-. 

S. 11* pBCKIISf pBCKIE ?WE^ ^% 2±°^c}. 

5 pBluescriptD SK(+) *!<M «LH| Stlfe °<Md -tft^Hsj- V DNA #*d^ a)g« 

aflthS-il- >M"8-*M BamHI. EcoRV, Sail ^HVai Aj-g-s}^^, 

pBCIO DNA £«-sVJl Sife P BluescriptnSK(+) ^ ^S- 'S^S}^. 

l2)-a|o.^. pBCKI 1 sMS* 10 kb £. tt-^*}, <#-§- i^V^ 7 - 

Xlcf. pBCKI I * O o v ^1 s >7l flsH, AatH 2} Sal I *mjLiLsL 

10 DNA pGEM7Zf(+) vector^ AatQ 2} Xho I ^1^}Jl± ^SB^. ^ 

6 kb f 4 flw.W, *h o^g. 7Wa oi fe pBCKID ?H1JL* 

£ 12*r pBCKI I *|E1 *Ml£ vflofl -B-g-t> *3*>2l tffl* Ji<^«=h AlS-g- 
-fr^i^al ?V «tS^H. "£1*11 H-§-2.X°Mll -fr^l (hTPO)* pBCKIl 
15 tf]El T'VflS.S. 'S-'asVSa^. ^^'H. ?I*fl B-f-JsLStoH'S cDNA *!*fl l kb 

* PCR3. i 3L = & (bGH) 300 bp poly(A) -^H 

(additional sequence)* cDNA *HMI Sit Kpn I *1*H 

(Sohn. DNA Cell Biol.. 18(ll);845-852. 1999). hTPO cDNA ^ bGH 
o-^^Vl- i^sV^ 5dfe 1.3 kb DNA ^* pBCKU^El Sac II £f Not I 

20 ^3:4^*1^ tfSJ^XU. =l ^ 20.1 kb.pBCTPOKII m *2&°)- 
13* pBCKID^E^ ?HS vfl-Hl hTPO cDNA 
16.1 kb pBCTPOKlH *!<M £#2^. ^ = 12°fl ^€ 

£ Hfe pBCTPOKU ifl^li Sallys- 4* 4£ ^ 

25 flSH <d^#€ BCTPOK1I ^] ?2z9 

51 15fe pBCTPOKin ^l&IS ^]*VjLi AatD £ *V* 45. Ml 

fl«H ^V*€ BCTPOKin «N t 1 ^:* 

S. 16* i «fl°> ^f«>Ml£ (bEF) 2) ± ^3l^ V-fr°\M]3. (bESF)Sl *Efl# 
jjo^c}, A 2} B^r ^ * afl a}^, DNA7V £°JS]*I S^* (^^ v ) bEF^f bESF°]c}. 
30 C 2+ D^ t Vt ^€ * a.o|fe bEF 2} bESF o)cf. 

8 
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neo ft&zWk -fr^r 431% Lipofectamine 2000 reagent 

(Invitrogen) ^-i- ^l-g-sM bEF 2} bESFS 3-. G418 (Gibco, Invitrogen 

corporation)^ ^ &£4^ *^*rSS4. 

5L 17-fr pBCKIE k*&*H3 tf* 4|i^#3l PCR 

4^£.£. £^14 500 bp PCR DNA #^°fl tfl^ °<H3 4^\3£ "+ "AS 44^.2.^. 
^ Ajn^-g- 44^4. ^€ pBCTPOKID *|Elfc ^3^3.*! 

4-§-4£.2. 0 1, PCR-8- hTPO -fr^i^H cfltF H.4°14t °)-g-4<&4. 

£ 184 £ 19^r long-range PCK *fl*H cfla^-S 4-§-€ p/7 eoBC3.7 

*jEi°l t-114 £41- £0)^4. ± m\-?W)9l -Jf^r*} 7388 ^1 8479<H) 

Aj-^-s|-b <yes. 84 9» £$-*Kn Sife 591bp DNA = aH°l ^1^* 

4-g-s).i34 ± dmaSt e 1 PCR *«« ^*14S34. 3' H^Mfe 

#4*fl£. S.?I4 3*4 E J Xhol all #£4: ^ &4. PCR DNA ^jo_ 

pGEM-T «|El vflS. # 0 d3SU. a 44 pBC591 #^3X4. BC591 

Sail 4 Xhol^RVSL^fl- °l-8-44 4* ^ DNA ^* BC3.1^^sl 
Sal I ^ItrJL^. 3*1 vflS. <?114534. pner?BC2.7 «]Ei» BamH I 4 EcoRV 

afltV&diS. 4-& * , BamH 1 4 EcoRV ^ BC3.1 °J14S24. 3 

£4, pneoBC3.7 4^3224. Sf^Xfe 4 kb long-range PCR 34 

£e}°H M\E.-t- i^^4. 

S. 20£ pBCTPOKIII *\ip\ 5L°J4 -M]3L^3 long-range PCR -g-M 14* 
j£<*j^4. s^fia £44 & 4 kb 412* 81 4 89>£°1 *il4-4*fl°J 

-H-3144 E-^^slSi-S-i: J±*l§4. ^ 33 4i^«-a- -S-^ 
44^4. p/7eoBC3.7 *141- 4^ cfl^S. 4-§-45Lt4. 

sl 21 <g7l ^<g-g- *JW<tf*M 34^ 4 c d £4* 3tr 34-1: 

a.^^4. 3^ £°J4 43.^3.^ *j;Hl4 7l|^- DNACgenomic DNA)4 

pBCTPOKin^jEH- EcoRl *l4a^3. £#4. EcoRI 3*11 BCTPOK1D *N4 

DNA (A) 4 >«* DNA (B) 4£ 33 44 9.2 kb 4 9.9 kb°14. hTPO -8-*d4 
o>Eflo)] 4cHfe 3*11 Af-g-^1 ssjisj $14* 

4*« hTPO cDNA3 500 bp 4- 3 J-§- PCRsL f^4£4. 

£ 22-8: 4<a ^ ^£5. -H-^4 45!^^ -HlS^l- Jt<*l$4. 

81 89«1^ 27fl >H]5L^^ «1E^7> v^*i i ailE}-4^ < y 
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ej^sjft-g-ol ^SK]s13 c t. *fl£^t-£ 9.9 kb ^-§- SL^^, 97, 47, 43, 

34 £ ^li^l-^ ^l^H M-^^^l && C K c r°<^ Sa-b ^ »)t§- DNA* 

-g-^ tfl^^S. 4-g-*Hd-£L^. c)-^ SZfe BCTPOKin ^3-^ -R-^ 

9.2kb <cH1-8r °<H§ cfl^?-^ 

i 23* 81$ ^l3£^el 4I£^E1 =r*i?^ nested PCR^-lr 

^l^cf. 35fibp2] ^ *1H£sL^ 4*fl€ ^JsM ^)EM- 

7 \x\jl °j°..g. .^^ci. pRCTPOKIQ «|^» Ajzi^S. A>-g-5)-cd^^ nested 

PCR£ °<Md ^l^^-i- *flS r < ys>7l ?)*H =t^S)W. 

5L 24fe 89$ #€-^ ^]5LS.^ 4^3* ^ D l^£- 

°JaJ 36^*H°J ^H^S.^ ^ efl*W Sl^r (A), Ejj^M- Efl°> (B), 

xf|£ (C), Efl^ ^3^1 long-range PCR (D) -§- £L<^^. 4 kb ^ln^-g- 
^eflo) F4l ov ^ li7 > mlEf-^)}^ -fr^?} <4^3aM--§- jiL^^-. P neoBC3.7 

bs.sei^ «HEf-?wa ^ -h^°a ^ OJ ' 5 ^ 12kb 

7^0^ «jA V Ai^t- *U (2)>1 S^Hr (3) 

i*l^j± Aj^of^ °§*, ^ (4) aflEt-n^l^l -fr^r A^ofl 2 ifl*l 4kb 

A .,<gp^ 5 -_ 3 ' BR.g ( 5 - to 3' orientationH %M ^(upstreamHl *H^*rJl *H2 
SHMdownslreamW afl^W **^S «fl^-?V^l^ -n-*d*> ^3 

£. "fl-^^V ei-TJl^ «]N (gene targeting vector)"^ 'A]^s] ^ 

■fr^V $1*13. 3-3*Kr **d*>* ^1^ f£fe * 54fe ^ *flatf 

(homologous recombination)*! «ti*WJy* ^>fe ^-^ -fr*d*H ^f- 

Ai<i# ^ u a Vc g^ Er^!^ ^ E i^. ^ s^sffe 

^e^|cf. "^EV'i4 ?>*fle"fe ajcis. a>^-s)h $X^, ^^(circular) 

10 
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iF-Tr A d ^(linear) t 1 SU^. 

43 atf-s. alM-?v^«y -^-^1-^ «j<v M<£°\} -MSi* *U 394 ^l 2 

gigs) "ad! oj^-o. ^i^-^ltl 3-#;43 £ji o) vz.s.zjs] 

^^oj) o^ibv ^lEj-n^i^] -fr#*>3 *w a^o)) ^%°), 5 i2kb ^a°i^ ^ 

^-^aIt-]^ ^ o.s. ^Bj^ SilKKim et al., J Biochem(Tokyo)., 126(2);320- 
325, 1999), 2|efls) 42.* ^^^-§- ^S-S. 3-*} S>fe 4 1^3 

3j*]-^c}. ^11 °§Sj3 ^Hfe -j^*} Bf7Ji^ ^*Kr -2.^3., 

4^^s}?flfe 5.5kb 10kb3 *H. ?H> V 6kbs) 2Jo)s 7>^)c}. 

«,vtgo] »^) 2 s|M-7MI<y ^ v 2-^*1 4kb 

zH3 ^ ^-1: *%£-S. tl-cf. aV^3l*>7flfe 2.5kb 3.5kbsl 

7>Si^. o] nfl, afli oj^o) miE}-?V^l«?l -H-^J^ ^%S] 5'-3' «W<i°)l *H 

<#4(upstream)°fl SHEKEL ^12 ^^°l.*Hr (downstream)^ «fl«8-«H=K 

^vrgoi|Ai "a o v^ (homologous)"^ ^ *fll ^fe ^12 oH sfl^fe- 

allE}.- ? >^ol -fr^d^^l «W 3£* 4eH*t 3^.sL. *H5L 90% 

-i-^s^, BVi>-^s)-7flb 95% ^y&w. 

ol^l^cH 435., 43°fl ^ iri^^fe «|A> 7i3js}7ll 

c+hjj^, o]^ ^ £ol ^c}. 

Hq V^ ^h^., ^^j- jt« a o V # °Jeimi€-^r, HE^m =r-§-^]#, #S. U ) 

^V^ 0 v]^, t^?^-n-4 ^jBfol^^- (GLP-l^), ^lHS.Efl<?] ^^^r-g-Afl (G-protein- 

11 
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coupled receptor), ^i^KM?, SlWI ^aflfi-. jL^ff-, ^M^d 1# 

^>°is.?v<y iir "a-^^^-. %^ < y^>. ^^sr*) hsieme-. b -his^i, t 

AflS.ol^K A. °J-b^1 <>M)<?]74, 413. z\A ^"-M, ^5L^. 

e^-al, e^-ai^g.^ ^ ^^o]^ EJg-iiLSLt-U 1 0 -1 0 U^ vn, VHa, vni. K, 
XIII. f-ej-^ni^j] ^m-^ ^°)^-. T^l^), ^^S^lM^ll, 

c^S-eWI. 8,31}. *£fl ^#<?]*h ^<Ki*r. ^*cKl*r, 

^4*^, <8?>SVi. ^^-^ lH3 0 J*r. i*i«?l*r ^S. <3^W. 

*R %*« ^ 5LE£-. ^ S. s =- Jis^, a] 3 ^°]*H?, 

■£ "^i^^riH (selection marker)"^ 415.3. -fr^r ^£ 

^ggttg V%Z}7] 3<lsL, ^ ^.tHS. Ultr 

20 M)^ i&fe 1°! t^r ^'Br a^^-i: ^f^Br p r^#°l ^ 

(selective agent)7> ^ "W* ^*>^ A -$€*r5^r *H 

i^lEla. 7F?s]-7fl °r^S.. u-H^ul-o]Ai (Neomycin: Neo), 3>ol^.°r°l^l 

25 (hygromycin: Hyg). Sl^^^l" ^sH^^M^Khistidinol dehydrogenase gene: hisD) 
c£i=. ^-ol.^ £aj 51 54-21) (guanine phosphosribosyltransferase"- Gpt) -f- 0 ! 

tlcK Ei£El2] ofloilfe, ^^o| yj-oie^ 40(SV40), ^ ^ 

30 uVol^i(MMTV) B>o|e^(HIV), °fllr *^ HIV 21 ?J 

12 
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a^p^-^. ^.aj-fla} (random insertion)*] <SJ«H<d -5dt*H *fl>l*Hr 

(Herpes simplex virus-thymidine kinase: HSV-tk). SMS^H 5.^?-^^ 
(hypoxanthine phosphoribosyl transferase: Hprt), *MS/t] c}o}o)v|)£L 
(cytosine deaminase), t\n^]o\ sla] (Diphtheria toxin) SUH-h °l£ afltW 

^ 7 jsj aje^ 711 -fr*l*W- *fl2^1 1H^. 

«Kintergration) *H. ^ *ti5L3 ^-^1*! = £JLeJ1 ^*fl 3*1* 

*Wintergration)S|fe tift Al&fl, *«1 * ^ A r°|s] 

^££r ^-S- *l<gal 7 J°H BM ^H-^^CScheerer et a)., Mol Cell Biol., 

14(10)6663-6673, 1994; Thomas et al.. Cell, 51(3);503-512. 1987; Hasty et al., Mol 
Cell Biol.. 11(11);5586-5591, 1991; Lu et al., Blood, 102(4); 1531-1533. 2003). £ 
« e v^o. Ao v 7 ) o if jis^sM, *U *fl 2 <33*1 ^ ^sf 7joli- 

^ ^Afl^o] <*eflofl-H. BflE r -?Ml«J] ^3. pBCKlI^f pBCKIC 

pBCKII* P BluescriptnSK(+) *e^l = *2|fi] 18.8 kb 7>*lfe 

13 
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2* * lOkb =83ES] *fl l^-§- 7>^lcf. *fl2 <g^£- 3.1 kb ^5LSl ^°l-sL. ± 

ailEf-?>7flo] -fRlT.}^ 5, 6, 7, 8 4 91* & 5. 6, 7 ^ 9}^ 4. g-8- 
2L*h pBCKI I Ateo ^«i°}7i <3^-§- 7H°I, SV40 i7| £££Em poly A» 7>^c|. 
5 pBCKI I Sac II, Not I ^ BamH I 2) 37fl^ ^Sl^ 3*11- 7WJ1. °] W&&±. 

v^aM- -B-^7f# #<y^- ^ Xlcf (£L l) 

pBCKIDfe pGEM7Zf(+) l-e^n]^ 14.8 kb ^l* 4i 

B)l& r -?r*ll°J -8-^*1- n^SLEi!- £#sfe 4kb3 3]£ 1. = 1 ^ 21 
# 6kb 7il l°J<*-§- 7l-^c+. *fl2 ^£ 3!l kb ^ afl^-?>^l^ 

10 -fr^a) 5. 6, 7, 8 4 ojes. 5, 6 , 7 4 °]E-g- 4 , g# 3LlJ-?}cf. I£t>- 

pBCKII^ Neo <£&W 7r*M, SV40 2:71 n SS . E ^2f poly A-& 7 r ^4. 

pBCKI I «]<M^ Sac II, Not I ^ BamH I 3 3?tl3 3*1* 7^)31, °1 ^l^adi 

ia^sHf -8-3i*rf- #£*>7l) =r #4 2). 

Aj. 7 i tfiti g-afl 7l#^-fH-H ^ -n-^r 7 '^* 

15 Jfl]a£ ^ 51°.^. ^.^-^-<=1^ DNA ^£ f^W -ynL^^S. 

£ 1^3 <#e1HH^, av 7 ] pBCKII ^ pBCKIHS. <?1?_V 

^l-iLJiLolo)]^ (TPO) -n-^i^Vl- ^ 3(^ 3 U 4). 0.3 kb ± A ^o v (bGH) 

°1 1 kb ^1 H-f-iLJLoH'tl (TPO) rrQx} cDNA 1- ^l^^c)- (Sohn et al.. 

20 DNA Cell Biol., l8(ll);845-852, 1999). ± X^-g-g: rnRNA* <L>33.2-£. 

(megakaryocyte^ ^4 £3f3 ^ TWli «<* 
(megakaryocytopoiesis)3 f>JS.# 3^°] 3 # 3 r 3°l3. -^*v 

25 ^.2.^4 ^^rol-il ^-8- ^H-a- 4l4tl- (neutropenia)s+ 

^di^-i- a.<?14 (Lok et al„ Stem Cells, 12(6);586-598, 1994; Kaushansky et 
al.. Stem Cells, 15(l);97-]02, 102-103, 1997; Kaushansky et al., Ann Intern Med., 
126(9);731-733, 1997; Kaushansky et al., Leukemia, 1 1(3);426-427, 1997; 
Kaushansky et al., Annu Rev Med., 48:1-11. 1997). ^ *# 

30 IfiLioHl^ (TPO) ^slsaai, 

14 
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s-aio.5. t 5Ufe iLtt. J.f-ii°Hl"tl (TPO) -n- ; d^fe Phase 

1 "^cKJtWH ^^Wf 31^o| 3$5)3ct (Fanucchi et a!.. N Engl J Med.. 
336(6):404-409, 1997; Basser et al.. Lancet., 348(9037); 1279- 1281. 1996; O'Malley 
et al.. Blood. 88(9).3288-3298. 1996). lL#t H.*li2'»H'Ei -fi-^fe Sj-^^-i- 
*$JL 5Ufe myelosuppressed ^%-§r 3^ *\?\7\ ^ 4-§-€ <r 

a 0 v 7 1 ^ ^ ^, ad i °§<*oi ot 6 kb£l pBCKID 7> 7]1^| «(6H 

£ « s v^o) ^3. E|7ji^ E]fe ^flife -Mil" -freflS.. 1*K 2*h 5Efe 

2:^1 o)l Ai -fi-^tl- ^-e]s}7H^ ^SHi" ^ Safe S^Mte ?i. 

«l, t^r, nS-td, e^r. 3^. ^S(islet), MH\ «=r, fl, 

a o v #, «ll°Kembryo), ^ S^Tl]. EBI-fr Qfr*} 

HS.. ^11, «H°> ^l 5 -- # * ^ 

^71 A|i ifls. *2t*$$ » 0 >^-& -MlSHflS. £°J«Vfe •H'S 

MI-US. itsH. §-«H^ ^ «M ^ 7 '^* ^ = *r 

&cf. <H«|H3.£ell 0 l'£ (electroporation), i^HH. -^f-^^ (calcium 

phosphate co-precipitation). EflB£.ar 0 l ^ (retroviral infection). oW^U 

(microinjection), DEAE-'^H.'ct (DEAE-dextran), ^^l-^r ^2.^ (cationic liposome) 
•3 S-o] o^jl, o]s. ^tl-Sl^ ^"feCf. ol nH afltVjLiS. 

Ajo.oMli( b ESF)S. °]7_1 e^ioHlflChTPO) fl-*!*^} «flEf-?N?l ef^!^ 

«|E11- Lipofectamine™ 2000 reagent (Invitrogen)* A}-g-sfe °^o)^- e]5Lf= 
A>-g-*V<^ Ef7{^ s|-ojcK <^ol^. el3L#^- (-) ^«r» 7r*lfr DNA4 Jl^^I^S. 
^*J-s>^ A|in^j ^^>^ A 1 DNASl ^Sl» o)f-H DNAfe ^15. ^flS £. 0 J€^. 

15 
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ZI£U 4&7} Tfl^ aflEf-^l°l ^^5>?ll El-Tj^ sl^fe^ o^fe *<H*H 

*l*«)-^-§- 7M)J1 -^h^ ^15.2] 71]-^- DNA* long range PCR*r ^ 
2K]s>2i<4. *+3i-8- bESFS. °]7j S-f-SL£old|]fKhTPO) -fr^l^r 

5 7}^#3L KCTC 10720BP3. 7)^ Afli<>)4. 

a c|-§ o^sai, £ <g}<3-g- ^71 ff*l|is «|o]-i|^ 4*3 5J°1^. 
£• % Vt 3°lH, (nuclear transfer)"* <>J K d *fl£^ «!* °1 D ) 

v+^ofl ^o] olAjA) ? lfe ^ 2H*M, olEi «W4g 4^£-§" *HM*H 
10 7pflfe «j*<H ^15LS] «)4^ ^¥.^5. ZZCtlS. ^H^lStM afl-g-ofl 

fi-^W tf* *fl2^°ll 2|sM *#7> eB!^€ 4!«*Kr ^7i];. f-f- 

4^-& afl^sVb ?H c r. 

yJXJ-Sl ^SKr ^^Ife, 1^)^ D^. fl"*^ H^. 

Cytochalasin B * ^g-e)^ Si c r (Tatham et al., Hum Reprod., 

11(7); 1499-1503, 1996). I^Wfe, -fi-a] "Massif (glass micropipette)-§- 

*#*} ^«8« ^£^ d H)4^ °l-§-*H *W 

S.«a€^. ^JL^Wfl* #<cr*W 4^^ 

*«w ^i% v m. «?) n, Di^^-^^-i- ^»>n 

S^% v 4* 5Ufe ^71-8-^-711- 01 ^e]s>cf. 

a cf# <^5flS.Ai £ tfigs ^11^ a) Ellr 53 ^lixfls. £ 0 J§>fe ^-^ 
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aj-g- T °r^4 E}^^^ E?1*M WHS «H<4£ =r3£-§- ^l^sf^ 

i#«H fi-^ c+a^^-g: 

«}jo|Aj^ ^f}-gr «^SH^ °H 7>*tf 1MM*I * ^S.S. 

5 

*<M5H*! ^|5L^7)1- cfA]' 7V^a1?)^ 5}* SHtVcK ^K^j£ %^sl-l- 
^sM^fe ^^A^<il MPF, MAP kinase ^ ^15.^2.^^1-^2] -i^-g- 

10 3711 *}^ofl ^«V<^ 4»3L^ ^451* £3*H, HS. »lS.Jf-Bl ^#-fi-«y* 53*1 

^7H?m H o v ^4 °l^W A J(ionomycin) .3 6-DMAP f-Sl i-aj-g- °|-§-sH 

^15.^71 ^^fi^2] ^ °. aj^iLS #'8 ^ Sfe *|-8-Sl<H*l^ 

£ ^^fl^ife- ol^W*!^ 6-DMAP1- ^e]sH \+*H- «^2H?^ wfl«>2. 
^•t £314*1 *fl4 afl°oMSi4. 

15 .-2 * Eflo^vJ. 7 ])<q|i=. -^-fj-7]°l| UflEf-^lt! Cfl^l ^ ^iM" tt^*WI 

*-I°14. ^T. HflB}-?M<y *3*r ^4 EfTjl^ ^ 

o)-g-*|H «ljo|<i)^ ^i£-§- a^M^ ^f"§--§- "Vf- 3^, ■e^H* «*1 

20 HI: ^^a^- °]<l>4H# -§- D H ^*dHl: °ti£-§- ^ 

c+u)j^ jjjj^ ^ 044, ol^- 57^-, ^ aS.f^ZLe])illSj- g|| 

cf«J}^-i: "^ft -t- 5i4 (Maniatis et al., Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory, Cold Spring Harbor, N.Y.U982); Sambrook et al., Molecular 
25 Cloning: A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory Press(1989); 
Deutscher, M.. Guide to Protein Purification Methods Enzymology, vol. 182. Academic 
. Press. Inc., San Diego. CA(1990)) 
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pBCIO ^Nfe (S. 6) pBluescriptDSK(+) plasmid (Stratagene) 4°ll ± 
uflE|~?>^|*l -8-£4 5' ^ 8 kb H£-2.iHsf 14 2 kb 1 ^2 

2^ 5-UTR-g- i^cf (Sohn et al., J Biotechnol., 103(1): 11- 19, 2003). pBC 
10 ^]S] h11e}-?H)o] ^ «1E1 °], pBCKII^ pBCKIDS] f- 

Sl^H sfl^^-S. ^>-g-45S4. S. 7<HH 44 £4 10 kb wfl^-?W?] 

-8-34* Sac I 4 SacH ^AdiS. ^ft^Jl, o]f pBCKI I <a)4^ *fll 
Aj-^sV^d- (s. id. Aatn4 Sacli ^4liS i Bfl^-?^)°J -R-#43 4 kb 

= 5*3.4, *l)5;-£]4 1, 2 aeU SIS* 11- StfSRr 6kb 44-4^1<?] 

=iLSLEi P BCKin^ * # on n^)<L5L 4-§-*}si4(£. id. 

BC3.1 qi] (£ 9)b £ ^12 <8«W *fl«3-*rte SLfl-SW. ^ 

DNA 5, 6, 7, 84 °J£€ 5, 6, 7 4 4, 8* £«-* r H XHr ^ 

u|1f4-?Ho] o.^7> «g7l *\<& 4676 -f-El 78984*)^ 3.2 kb DNAft«* PCR* **« 
^*V24.PCR 4*11 = eH=H3 cf-g-4 §4. 

A 1 e^Sl 1 Forward primer: 5' - attcagtcgagtggaacataaactttcagcc - 3' 
4 'I'd 3. 2 Reverse primer: 5' - catatgtcgactgtgagattgtattttgact - 3' 

#44fe Xho I . Sal I c v- v »7) 3*H 7^*14. 

PCR -tht (E. 9)^8r Xho I 4 Sail *Htr5L4i«Hl 4*ti pGEM-T 
(Promega)*!^ Sail *JflS ^s}^. pBCIO *MS #$S}7l fl^ 
7lltV£± fl*H. pGEM-T«!4 °J41 3.2 kb £ *A14-?|41 0 J -fr^*} 
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Hindis} Sail °l-§-*H ^Sto. ^ ^m-mm 3.1 kb 

<y-sj°. pBluescriptIISK(+)s] Sal I -^SH) ^l*}^. 3. ^4 BC3.1 

>M-&-3fc ^eo -ft-Si*} pBCIO ^S. -a-«a*fsa^. SV40 

or/ 2:7] SV40 2:7] ^^£]°1^ polyadenylation -¥-$]-& /j<?o 

-fi-^f cf^-i- pMAMneo . (CLONTHECH) *l&1f- ^>**VSi^. pMAM/iec* 

BamHI ^IthS.^ ^^s]-jz "g-g- 2.7 kb DNA P BluescriptnSK(+ )S] 

BamHI^H "S^te. SHI 5U^r 2 kb neo -fr^f Bgin^ 

BamHI ^iL^f- °l-§-§H pSP73 (Promega) ^^s] Bglil 4^2. 

^^sl-SgcK u^Bfos, P SP73 *H Sife 2 kb -S-^*} ^J^- BgID 2] EcoRV 
xfltl-S-i-i °l-§- s H ^, 0.7 kb pMAMneo MA ^Wl Sife 

P BluescriptnSK(+)3] Bgin 4 EcoRV +*\3L 4*1 ^«*VSft«f. DNA 
^*Hr pBCIO HI El MIS. 2.7 kb /7eo fr^V ^-8: tf«U*i*l 

fL^S**} (£. 10). 

Sl lloflA] 3*]^. pBCKII. pBCKID ^e] pBC10«]E-] Mis. 

pneo2.7 4 pBC3.1^] -fi-^V S:^*H tf-g-JlS.*! SH^H14. 

pBluescriptDSKC+KH 54^r neo **d*Pt BamHI. EcoRV »0#ad:S. 7^ 
pBCIO ^e^l Bam H I . EcoRV ^]*>IL± <S2*>5a4. P BC3.1 ^fe EcoRV, 

SalM«aia pMAMneo 7}*U Sife pBC10*W] EcoRV, 

Sal l oj-ii^s. s^isa j7, 3 ^4 pbcki i m& ^*>sa^. pbcki i ^ ?mib* 

Aatn. Sail ^ltt^S. *l-g- ^, pGEM-7Zf (Promega)^] AatO, Xho I ^SH 

e^ai-sta.^. n ^ pBCKin HjEi ?hihi- gwsac*. 

PCR^l 21*11 ^5-17-lM- ^fe < 3£€ DNA ^4 ^ (enzyme 

mapping)*} AttttJSW "fle^MlS! F W ^ E ^ 7 > 3**V>II 

^aHI 2 - pBCTPOKI I s+ pBCTPOKin ^3 ^ 
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£ 12, 1301H Ji^lfc 3 300 bp -fi-*»*>s* ^1 1 kb 

•Jl^l es-^oI^)^ (hTPO) -g-^H- pBCKIls}- pBCKlfl &<$t\#r\. 

SacD4 Not I *HQ3L± $1*1* 7Wi 54tt 3 1.3 kb £]efl #3*1-1 pBCKI I . 

pBCKID SacD^ Not I 3*|5L tttbHa.. =i pBCTPOKI 1 , 
pBCTPOKlO ^ ?2:t~g- ^*>5a^. 

3 - BCTPOKI I BCTPOKini- £ «M ^-fr °Wi (bEF) 4 £ ^2:*] ^rr 
*Wi (bESF) vflS 

l-ef^nls. DNA<y pBCTPOKI! pBCTPOKIO* "QIAfilter Plasmid Midi 
kits" (Qiagen)* °l-g-sM 3*H« *. DNA-& CsCI-*flE)^-§- M5."HS. 
(CsCl-ethidium bromide gradient)*!] S««4I*3J» **M *3 

pBCTPOKI I 2} pBCTPOKIE fe}^^ zfzj- ^s.± Sal I (51 14) 4 AatD (SI 
15)5. £aH ^S^HS^. °im€- 31343* 3*fl€ DNAS) -g-^S^I 
(spectrophotometer)-!- °)-§-*}^ ^3*} £4. 

pBCTPOKI I s+ pBCTPOKI 0 ¥^«"§- 3lcfl 2 SEfe 3°J bEF 4 
bESF ^]3E..?- Lipofectamine 2000 reagent (Invitrogen)* °l-8-*H £°ti^M^. BEF-fe 
*r 2. 4, 10 pi ^£1^ transfection reagent^ 2, 4 pg DNA S-S.'gS. S^i^* 
i]]d^B. z}^. BESFfe- 2, 4 , 10 pi transfection reagents} 1, 2, 4 pg DNA 

.e ^gn^-l- Efli^ SrS*^- transfection reagent-DNA -^-tMHl 

24A] # l-oj- i^frAl^c).. 

DMEM (Gibco, Invitrogen corporation), 10% FBS (Hyclone), 0.001% 
$B\v}<=}*) (Gibco, Invitrogen corporation). 1% MEM °} D l^i ■ (Gibco, 

Invitrogen corporation) 2:^1 WMSJL 5% C0 2 . 37C 2*H*1 *fli* 4^ 
Bflo^^o. Dl) <y H5VS}^4. afl<^-» S^l-BL^r go) M}3. wH«£ ^ 
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96 ! 


48 1 


24 € 


12 H 


6 ^ 


100 mm ^4=) 


0.2 ml 


0.5 ml 


1.0 ml 


1.5 ml 


3 ml 


10 ml 



^ *W1 ^l-S-fe 1 xTrypsin-EDTA (Gibco, Invitrogen corporation) 

°l-8-*H 37TC s^HW 3 «■ ^<tv iit Hfl«g= -§-71s.-?-e) 

Dulbecco's Phosphate-Buffered Saline (Gibco, Invitrogen corporation)* 0 l-8-5h°} 
5 4|5L-i ¥ £ ^£4. 1 x Trypsin-EDTA AjBll- -8-7|S.^ <£H*] ^£^1"§- 

M**rfc lxS^-tl-EDTA *l7ia<2l *M «H°cf -§-7) ^Eflofl u r e} 



96 € 


48 € 


24 € 


12 € 


6 € 


100 mm 33 


50 ul 


100 pi 


150 ul 


200 ul 


500 ul 


1 ml 



10 

Day 1 : Tfltfl 2 3$! 5.5x10 s bEF ^5.^ 3.6xlO r> bESF ^if 6- 

^(well) wfl'S A >-8" 4^ 2misj OPTI- 

MEM I Reduced Serum Medium (Gibco, Invitrogen corporation) 4 Lipofectamine 
15 2000 reagent (Invitrogen)* Af-g-sH BCTPOKI I , BCTPOKIH DNA* 

Day 2: -fr*i*V £L°Js] 6 « *7H ^lSL** 100 mm afl-y *7l 27«i 

Day 3: 0.8 MHl.5 mg/ml G418 (Gibco, Invitrogen coporation) -§- afl 0 ^ 0 !] 
20 %7W5ftcK 

Day 4 xfl*l 14: ^f-o] ^ 2 ^) 3 mm *3.q*fr 4^ MM 96 
*3 aH°^ -8-71 si z| ^oj) yo] ufl<g:*>5acf. 

96 HI uH^7l -*<HM q- *>7fl -HI3L-S--S- 48 H nH 0 c^-§-7|S. 711 cfl mJI^ 
25 ^Hii 24 *L 12 C 6 H. 100 mm -8-71 S &7=) «fl°o v Sr^cf. 6 t 

Ml|«a: -g-7H^ t A\]3.2] <J_K& PCR «£-§"§- 3*11 *>*=U. 4°l*lt 6 € MH°«* -§"7121 27)1 
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^A]oj] 4 _ Zj-Zj-fi) Afla^ofl cflt-V PCR 

5 G418 tMM°i *1*cH3* ^la^^l *l*fl *£*} itfe 

$H ^ °Jtt* *K]*r7l 91 *H PCR *rSt4. "AccuPrep Genomic DNA 

Extraction Kit" . (Bioneer) * *r**H 6 1 uim -§-7HH aflo^ ^| iS | 
?fl%- DNA* ^#^6.^ "AccuPower PCR Premix" (Bioneer)* o|-8-*H PCR* 
t'I*^^. EfJiioHM **}*r (hTPO)°fl cfl$ *eH°l >)|es} thermal 

10 cycling cf*5i> ^<4. 



^t'ds: 3 Forward primer : 5'-ggagctgactgaattgctcctcgt-3' 
^ie^i 4 Reverse primer : 5'-cctgacgcagagggtggaccctcc-3' 



1 cylcle of 


94 'C 


2 min 


30 cycles of 


94 TC 


1 min 


65 °C 


30 sec 


72 °C 


45 sec 


1 cycle of 


72 *C 


10 min 



20 

G418 *<HS*H *i*<M3* ?r*lfe Afli^fe ^^^J* PCR 1^3- 

<k v ^ Sr5S<4 (£. 17). 

^11 5- *#* r EOT W Long-range PCR 

25 

Afl£^ ^ 0.^4 Ef7j)^=l Afl3L^« SJ-^]s r 7l 9J*J Long-range 
PCR* 4^«^5|-^c4. ^li^sl 7fl¥ DNA* "AccuPrep Genomic DNA 

Extraction Kit" (Bioneer)* °l-8-*H ^"t^rS^, "AccuPower HL PCR 
Premix"(Bioneer)* °l**H PCR* ^^594. 
30 £ 5°IH «£<^*! *N vflofl oife neo *^^°] 3" "S^H 
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vfl^^i (endogenous) ± »M-7M 0 d2] 8°)1 *Hl«>Si=*, -8-^*> 

^3!^ 1 % <47)-3.^ 4 kb PCR -tl-i-S. Sr^Hs-sV^}. = aHH 

<g?| ^<g3f thermal cycling i^l-gr cf-g-^l- ^-c}. 



A 1 a^ls: 5 Forward primer: 5'- ccacacaggcatagagtgtctgc - 3' 
-M s'SiS: 6 Reverse primer: 5'- ccacagaattgactgcgactgg - 3' 



1 cylcle of 


92 r 


2 min 


35 cycles of . 


92 *C 


20 sec 


65 °C 


45 sec 


68 *C 


3 min 


1 cycle of 


68 °C 


10 min 



long-range PCR 14. 2?Hs] Hi -frSW *KI^ 

* (H 20). 

"S*W 3 £ ^Alofl 4 o)l o]5>^ aflHiS. BCTPOKII £^1*1 ¥ 

41 7flsl Afli^# <4d**>5!SU, ^ -f^H 38711 (93%)2] Hi^r 
^£|Si^. ^7j»%€ Hi^ (0 %) te <£-§- ^7} SJSic^. BCTPOKin ^£11- 

AflJS S 0 JA)7J j)L 317H2] Hi~# ^t*B*H. 3 f^H 297H (94*)7 r ^Si* 
?X$t^, 27H (7%)2l -fr^V e>7jl%^ Hi^-& fl^SM- (I 1 n 22). 



H 1. BCTPOKl 1 34 BCTPOKID ^E^l SIS 





Hi 


BCTPOKl I 


BCTPOKl n 




bEF 


23 


41 


2 


31 


bESF 


18 


29 


Hi^ *r 


bEF 


22 (96%) 


38 (93%) 


1 (50%) 


29 (94%) 


bESF 


16 (89%) 


28 (97%) 




bEF 


0 (0%) 


0 (0%) 


0 


2 (7%) 



23 



PCT/KR 2004/ 0 0 3 03 4 







0 (0%) 










bESF 




2 

















*H°1) 6 - e^tJJ^ c^^. ^o]$. ^ (Southern blot) 

PCR S^M ^*fl -rr3*r Ef?J!*y^ tsJo^. svo]^ 2 7flsl #!--§- -f^S. 
5 zfl«r?]*r58c*. A 41.5. #€-^r 27fl2] 100 mm "H^ -g-^a SHh ^ 
Tfl^- DNA# ^-#*V7l fl*H, 411 -£°W slit!- 10/zg DNA-I: 
-f-^-O.^Ei ^-#*>°Jc+. 3 ^ 37t a*H*l 16*m EcoRl 
*9t^5a4. EcoRlAS. afl$«'DNA* 16*1 # lx TAE 50V«H^ 

0.75% °> 7 }3.S * A <H1 ^SrSl^. 3 DNA-i- °o v ^S>* ?r*lte ^ 

10 (membranes positively charged: Boehringer Mannheim).^ TPO cDNA (S. 

21)7} t 1 ^!- 0 !! cflth *1 43 *M (Roche) Random primed DIG-labeling 

A]<g^]5: 3 5) 4?-] 5.&)- 0 H€- 0 |-§-sH PCR DIG labeling mix (Roche) 4 Taq DNA 
^eHeMl (QtAGEN)* *l-8-SH ^l^Sj(c}. PCR >£-§-- 0 -1 thermal cycling^ S^^r 
15 ^ c +- 



1 cylcle of 


94 V 


. 3 tnin 


30 cycles of 


94 TC 


45 sec 


52 °C 


30 sec 


72 °C 


20 

1 min 


1 cycle of 


72 "C 


10 min 



*8 sj-°j5>°Jcf (s. 22). BUS, 89^a) 2?fi M}£^ ^]7} ?]}^s] ± aflE}- 

25 ?w<y fr^^v zm^*m^ 

o] ^oj]A-] 81 ^ #€••§■ BCTPOKlbESF81 ^lef KCTCOKorean 
Collection for Type Cultures, cfl*l «H£* 52)°fl 2004 «d 11 « 

lO-e^S- *flKCTC 10720BPJ1S. y]^}^. 
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afloV -a4fo>*(|i (bEF)* 0 J-t] * 45*8*1 3^ EfloVs.«.E^| fs^sH o]n] fe^l 
4ef >qs# ^«l*V5Slcf (Koo et al., Biol Reprod., 63(4);986-992. 2000). 

*flj-..g. 7^* AV-g-*><^ ^)7l*>5i6.^, #4 vfl*j- £-g- -^S-e^ 2^ ¥ 7flS) 
watchmarker's forcepsAS. ffroH ± ^-fr^WlS. (bESF)fe 

12,000kg °|>£ 4-n-# *Jtt*R=- Eflom *] 2<d € ^ fllM^i fceWSJcK PBS 
(Gibco BRL)3. ^ «i 413 bEF s\ bESF* 100 mm aH 0 ^ -§-?P<HH *fl"-§- ^* 

oi^-sh £t1) o) ^ ^*>^ ^oi)Ai ^**5S4. %t\) 2*1** 

0.05% (w/v) e 3*1/0.53 mM EDTA -8-«l 10 ml °fl tfJL 30£ f-"t> 38.5'C afl^HW 
wfl^*^^. 10% FBS* *U SUfe 415. «H o o l0 Ji# B^^s] 

o^syojc}. «fl°^-& DMEM, 10% FBS, sflM^^ 1000 -fry. ^S^Sd>o]a1 

1000 ug/ml (Gibco BRU.2.3. i^*}?*^. 7 o v tl £ 5* 

150xg^^S_ ^^-e) s>£e}. 4151* Jf-fr A l*l 2 x 10 6 cells/ml 4]i 
7^] 7fl ^Otf- 175-cm 2 i£^ afi 0 ^ -§-7) (Nunc, Roskilde, Denmark)^! 

*M 7\% nfl^l 37X), 5% C0 2 2:^*.S. 10 ml a««#«l* «ti°o l 5r#4. bEF 2)- 

bESF *\)3.& 20% FBS 10% Dimethyl sulphoxide-§: *>7>-£- 
Dulbecco's Phosphate-Buffered Saline solution* o|-8-*H ^ a)^1 ^ 16*1 # *<?V 
-70'C°fl UL^tl 2) efi -5^7} ^3-§- <rfl« H*W OJ i*fl ^ 

-fr3*} EfTji^^l ^)5L^» ^7) fl*IM&, DNA7> £.<U€ ^157V icSm ^ 
§}o) ^Slafloj: Aj^efl^Ai ^ej^ ^ 5tM°> t^- £ ^"HH. BCTPOKI I 

s\ BCTPOKI n ^E-)fe ± n°\ (bEF)s+ ± ^ a«l ^* 6 H)S. (bESF)£. 

^ojsjojc^ ojcq 3 J)L i f^-g «gs] AJO.OHIX71- alio)- Ajo.oM|SiLCf *»S)«l| < iMH D) 

oj-^o] <g-4]j^ ^# £L°1^1 SL**?> #o) 3.3- =ISi^ (Williams et al., 

Mol Reprod Dev.. 66(2):l'l5-125. 2003). "tt-gofl^. i ^fr»M£ (bESF)fe 

& MHoVy^.6>^)5. (bEF)M.4 anSlBfloJrofl^ ^E1) a°l # A**^ U fl°cT^SJ^ 

(a 2). 
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3 

} 









TflcJl 4 


Tfltfl 8 


±^M A ^°}M}S. (bEF) 


149 


9 


6% 


(bESF) 


304 


51 


17% 



Tflcfl 4°fl Slfe 3047H^ ± =7]^ ^fr>Wl "n" 2 ^ ^IS^ 5l7l| 
(17 %) ^ Allien Tflctf 8?}*1 ^•#3 < ?1 J±°)^-| S)^cf. a><3, * 

5 a|la> ^-B-°M)S. ^-f, 6 % (9/149)3 Tflcfl 8*}*] ufl^l&i}. 

-S 8 - -3-^7} e}^^^1 M)2.4\ «H* 9i *3 

10 

-fi-^l*} lM-««y€ ¥ 7fl^ 100 mm »H 0 <**7|<HH ^ # n«*}.*| afl^M. 

=l * $ ^-§-7] o_h oi fe g$. ^^*vsa^. ^ -§-7) tfl 

*fl£*l wv^- afl^M M-^^l 16^1?} -70t;olH #3 * ^l^^l 

15 Tfltfl «fi^4 J±:& sV^-i- ^*VSa^. HS. ^°A^r 20% FBS^f 10% DMSO (dimethyl 
su!phoxide)-§- Sfsfe DMEM.2-3. 2^*>5a=K 

^ sH -tt^I eHK*8€ 4)£7> -fHalfe I7fla| 7H§-^ 1> t-ei 

*flf-t} 9 ml Hll^^-i- ^ 15 ml fr^ 3 *H-§-°-»^ ^Jl 3* 1000 rpm°lH 

«-a*3l *KScf. Sl^** 3 ml °M 6-*8 afl°o l *?H 

20 «M-iH oj-g-*} nfl^l 37'C.5%C0 2 3 «11 0 <M°1H ^Sl^cf. 

-tlAH 9- 

.± 5L-£# \+i3.-¥-*l 38.57'C, 5% C0 2 3 t§-°1 

25 22a]# f-o> ^ wfl^^°ll^ afl^sV^c}. ^ Hflo^-fr Eagle salts 2} 10% 

(v/v) FBS (Gibco BRL. Grand Island, NY)7l S-S^ L-**^*!** 1 pg/ml °fl iSeM-fr 
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(estradiol), 1 ug/m! FSH-P (Schering-Plough Animal Health Corp., Kenilworth, NJ)2f 
25 mM NaHC0 3 sf TCM-199 (Sigma Chemical Co.)°-S. 3i^t}^}, afls| <S^M?i 
V+*>*# 0.1% *lop?.u|cM| (hyaluronidase)7> ¥^5tlfe 500pl TL-Hepes°l] 
\*z}2) (cumulus)* a^^S. ^l7l*V5ac+. fH 2 -^ 4|£7> *fl;H« 

\+^ ^"S^* ^m«V -B-e) a}-8-*H ^7MSJ<4 (Tsunoda et al.. J 

Exp Zool., 240(1);119-325,.1986). *l 42 ^ V+^> ^-8- <S C )3 

(Leitz, Ernst Leitz Wetzlar GmbH, GermanyH ^ZfS micromanipulator -§-*fl 
<r*j)S}&4. ^* ^«fl A >-§-€ 7.5 pg/ml >4 0 l-£#eH} B (cytochaiasin B)# 

£#*Kli Sife TL-Hepeso]c+. ^ <a*« ^l^f metaphaseD "3<M|*I1* i^Sl-JL 
^g-^t! 20 urn p>o]33.3131-§. °l-8-*M ^s^cf t v 7 fl^ 

e>7ji^^ -HlS^l (recipient cytoplast)^ 

vg&c}. (cell-cytoplast) 10 202: 50 ul ^fli 

afl<y:?w o>^l 1- Jf-, ^13. -§-tf ^l) 0 ^ 0 ! 27l)?-1 electrodes 1mm apart7}- °Z-b 

•§-^-g-7|oj| ^5. -g-fr ofl 0 ^ 0 ^^- 0.3 M mannitol, 0.5 mM Hepes, 0.01% BSA. 

0.1 mM CaCIo, 0.1 mM MgCl 2 J2-5. 2^S>SJcJ-. cell-cytoplast -§r?r*fl-f- Electro Cell 
Manipulator 2001 (BTX, San Diego, CA).2.3. AA 20 usee 3133*1 1.6 

kV/cm^-S. *J-fft- sj.^^ ^ i<s . 

*lM3L7l- £L°1*1 7fl^^l ^S-fr ^ l A l# ^ 

-g-oV 5 pM o1^d>o1a] ^lejSH 4, 10% FBS71- CRlaa medium 

(Rosenkrans et al., Biol Reprod,, 49(3);459-462, 1993)°!] 2.5 mM 
<4°lii^-§- 38.51C. 5% COz^HH 3.5^1 *°J *1elW. 

io- *jfiy0« 

«r33* 1 mM #^e}^p} lx *}bMc& *«l (Gibco 

BRL)°1 *<H5Ufe CRlaa tW^M m)<£S)-Sicf. 3<H -§-°J «fl°o l 

Df-fi Bflo) ^ o.o).^]5. _2.^efl°H (mouse embryonic fibroblasts monolayer) £HW 
750 pi CRlaa (with 10% FBS)°1 Sife 4 1 M^^S] z}- 1HW 4«g f-tf 38.5'C. 5% 
COz^-Hl^i Mfl^Si^ (Park et al., Anim Reprod Sci., 59(1-2); 13-22, 2000). 
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*1aH 11 - zfla^- € 4^ £3 PCR -c-M 



5 ^ T^^-i- 50 mM KC1. 1.5 tnM MgCl 2 . 10 mM Tris-HCl pH8.5. 0.5% Nonidet 

P40, 0.5% Tween. 400 jig/ml Proteinase K <LsL ^€ 20 n! <LH 

^ 30» s.o> 65X: s^iAi ^£cf. zielJi «V-g-^. io^ 95'C^l 
Proteinase K **W3SW (McCreath et a!., Nature, 405(6790); 1066-1069, 

2000). -g-*H€ z*zH tt$£L3. % >3*fl PCR-c- ^i^^S- 3^4^ «eWHS 

10 AccuPower PCR Premix" (Bioneer)* °|-g-*H *W nested PCR-& 3 3*11 PCR 
*V§. j p ,o. ol^-s>o^ ^tg)*>sacV. ^"dx 3 * 7*1 = eW°l* ^V-§-*}^-2.^ thermal 

cycling ^-g-^ 
Nested PCR 

15 Ale'Ss 7 Reverse primer: 5'-gagacggacctgtccagaaagctg-3' 



20 



1 cylcle of 


94r 


2 min 


30 cycles of 


94 TC 


1 min 


65 C C 


30 sec 


72"C 


45 sec 


1. cycle of 


72'C 


10 min 



25 



1^ "c^H sa^r 4^1 *il 0 >^ PCRS. ^-g- <3-¥-fc 

&4 ($. 3). 











1 ^|3E 


2 


4 41 £ 


8^5. 


1645L 










3 


3 


6 


11 


2 


3 


5 


33 




3 


3 


6 


11 


2 


3 


5 


33 
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337H2I mJW ^oil^i 337fl (100%) & 3 ° s v ^ £U. 3 

£ 23£- 81 «M-*1€ *r^^ PCR **| ^ o|cf (£ 

23). 

-^H) 12 - Efl d > -n-efl 1 ?] ^ long-range PCR 

o]d]±s. o)^t\<%z}. o]4\ Jfc oja] 36 oj£ ^.oj^ oln)^^ *V?o.3.^-E| Foley 
catheter (Agtech, Manhatan, KS)* Ar**}^H, «1 <r«£-3<el H o v t!°-3. ?H] 
Efls,H f-el Sife ^ 0 f* ^#*r£<4. ^°>4 ^HH -ffzfltl efl^a^* -H A M 
7^> £<gg ^o £ ^li nH°^S]-5icf. ^alJl <Hl5. ufl^tl- efl^-^t- long-range PCR 

^fl 1 ?] -fi-*i*V F-W! 1 !, 1 3 Si -§--§- ° s v ^ (S. 24). 71|t5- DNA -^#^4 long-range 

pcr A o v 7] 41 *H 5s+ *«a*>4. 
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t*ym £ <>l-g-*lW, 

t!jo)^^ ^^-g- D J* %-°r, -fhg-*} 



30 



PCT/RR 2004/3 0 3 034 



GUPAPZST TREATY ON THE INT6RNATJWU. RECCOTTigW OP THE DEPOSIT 
Ot- MJCr^RCANISMS IW THE OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 

issued pursuant to Rule 7.1 

TO : HAN, Yong-Nfehn 

Hanul Ape. 1 10-305, 

Sinsong-dong, Yviseong-gu. Daejeon 305-345, 
Republic of Korea 



I . IDENTIFICATION OF THE MICROORGANISM 


Identification reference pivea by the 
DEPOSITOR- 

BCTPOKIbESFSl (primaiy cell line) 


! 

| Accession number given by the 
! INTERNATIONAL DEPOSITARY 
AUTHORITY- 

KCTC 10720BP 


0. SCIENTIFIC DESCRIPTION AMDADR PROPOSED TAXONOMIC DESIGNATION 


The microorganism identified under I above wilt, 
[ x ] a scientific description 
[ ] a proposed tarxrorrj-:. obsignation 
(Mark with a cross where applicable) 


Ecorapanied by- 


ED. RECEIPT AND ACCEPTANCE 


This Internationa'. Depositary Authority accepts the rriicroorganism identified under I above k 
which was received by i" or. Nov 10 2004. 


N. RECEIPT OF REQUEST FOR CONVERSION 


The niicroorfnAisn Meivinad under 1 above was. -ec^Jved by this International Depositary 
Authoriry on ar.d a request co convert the original deposit to a deposit 
under the Buda-iwsc Trea:y wss received by it on 


V. INTERNATIONAL DEPOSITARY-' AUTHOHI 




Name' Korean Collection for Type Cultures 

Address- Korea Ressa-rti I:»sljtuti c: 
Bioscience an-:" ?3ioU:Chiiology 
(KRI3B) 

"52, Oun-dong, Yusong-ku. • 
Taejon 305-333, 
Republic o: Kcnia 


Si#n?.ture(s) of person(s> having the power ' ; 
cc represent che Intern aconaJ Depositary 
Authority of authorized oMcjaKs)' 

FAEit; Yong-Ha Director 
Date. Nov 15 2004 



Fiwm BP/4 (KCTC ?uttt\ 17) 



?olc pocc 
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-fi-*d^a| ajj^V A ^ 0 ,| a^o) 5 12kb ^o]o} sjjAV ^<*-g. £> fe *)| 1 o^, ( 2 ) 

5 S^SHr «W gS^I (3) ^°}^ % (4) afl^-n^l^l 

^ -M<ilHl 2 MM 4kb *)°|a) «jA_v ^<g-g- ^] 2 ^^-i- i^i, 

°J^°) ^-?r -8-^1^ «|av ^11^ 5'-3' ^°\) -^(upstream) 0 !) 

«D«a-*>Jl A2 °j<3°] SHMdownstreamW sfl^* ^-fi-S «flEf-?MI^] -fr*!*r 

10 

2. aUIMI 5U°W. ^11 5.5 0)^1 lOkbS) 7**1 <S|e1 

3. *fll*<H *fl2 2.5 3.5kb^ *J°lf- 7Wb 

5. aflUM) Si<H^i, *fll °J^°I i «l)E}-?H]oi <a)^ i, 2 9? 1* i?r*Kr 

20 6. allllH Xl°H, i^|E|a -tl'go).^} iflipfolAj (Neomycin: Neo), SM^S-oH-i! 
(hygromycirV Hyg), s]>iE)c]-^- c)«>ol£.S.7im^)|(histidinol dehydrogenase gene: hisD) 
SE-b i^S.ii)M^^.?Hi:3]el-7fl (guanine phosphosribosyltransf erase: Gpt) <?] 

«|Ei 

25 7. afll^ofl XJoW. s.^i g^go] e.§.ti£oHfi, oltf ^ Jr.e.g-, ^ i = ^ 

^*o v a o v # fleH'ls. °jEl3fl€-^-. Slew* ^-g-afl-ff. 7^«?]^^-. 

W-frS-fW ^EflHf (GLP-lf-), ^ISSEfl?] ^^-g.^) (G-protein-coupled 
receptor), ^Jf-^-nS 91*1^11 tt^ft, H^Kl %W "cHi^-fr, ^ME^J 

4^ v}3.3-m B *])S. 0 ^\, T 

30 ^Jj^ A, ° e v B^] ^)°v]*r, Afls. f^W, ^^fc, *°o l ^r°J7K 
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«))2.^-S.^i, Efti], e-§-«]^-M1 $W ^eH^. Efilfit?), t°4°J^> VD. VHa. VI. K, 
^ XIII. l-Hf^n]^ ^ol^>, s)*^-^ ^^0]=., -frs.?m-a8, ^iEBfl S? ]i4^ i 

cl^fi-Ej-aji, ^Hl, -frefl ^^°J^K -SWIS. ^cKl*}. £3)^1 -^^h 

^l^i^, # qj-tf ^#?]*>. * ^ ^ tf*^, SMS*!, °J#y. 

oVH^^U <a# -ansvi. ^^-szl *M0*!*>, ^z\ a d*\ ^s. 

w o V #°J4, # A o V t! ^£5flU Pli^Efel, ^**flfi., ^*Sfl *J 

15 

8. ^)1*<M| tfl7)-E]H ^t^l- ^7>5. 5^Hr 

9. *]1 %H] Si«H-H. 51 2<H1 7))a|^J pBCKlD^J 
20 10. afll^sl e>^!^^ ^# ^li. 

11. ^110^°)1 5U°H. 7)^51 KCTC 10720BPS- 4|SL. 

12. *0 10^*1 *#4|3L3. «H^€ 

25 

5L°d*Hr £7flf- i^5>fe *1M£ *r^££ *f|i*te a o^. 

30 14. ^11*^1 ^» xflSiflS £°Js>fe ^7)|; -s-a) -fr^^>7> *HStH 
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^^--a- £3); ^ ^> v 7l ^?+-§- 
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*)}] <§^. (2) ^ a«3*Hf- s r^. (3) tft"^ £ 

(4) m^-?V4t! -fr^*} «K> 2 Ml*] 4kb *M*1 *|<& Sfe ^12 

^-8- ^11 <g«|°| BflEf-n^l'a 5-3' 5LW 

A <HKupstreamW sH^Kc ^]2 «3«H «Hf (downstream W ^*L*L 
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Fig. 2 
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Fig. 3 



BCKI I vector cassette 



long arm 



3kb 
Sac I 




Bovine beta-casein natural locus 



neo short arm 



-0 ^^|HHh 



Sad 



<r 2.7kb 
EcoRV 



Sail 



E1 E2 E3.4 E5.6 E7 E8 E9 



Bovine beta-casein targeted locus 
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Bovine beta- casein natural locus 
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Fig. 5 



5' homology 




Bovine beta-casein targeted locus 



Sequence A 



PCR primers 6* ~1 
(diagnostic fragment 4 Kb) 



Sequence A 

cceattccc3ggaattgagagcc j ccgcggtggcggccgclctagaaciagggatcc I ccaggaagctcctctgtgtcdca 

5' homology i restriction s<es I r>eo 

Sequence B 

PCR primer 5' 

cHactkcacacaggcntagoglgtctgdattaataa^^ 

' acanigtagaggtutacltgat^ 
acaaataaagcanutncactgcattctagttgtggtttgtccaaaclcatcaatgtatctlatcatgtclggatcigacaaataagaailtlttttaaagctagacc 



3'homo)ogy 



Sequence C 



3" homology | endogenous locus 

ttcalgagicaaaatacaatctcacaglclcagatatgggacttaaaagggggalaga^^^ 
cgatgtnggiccta gagga^tmataac^^ 
gatgtitgtictctaii jCcacagaangaCTgcgdCTgg^ aatat 

PCR primer 3" 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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6kb 



E5,6 
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Fig. 9 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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Fig. 14 




pBluescript n SK(+) 

(3kb) 



pBluescnpt D SK(+) 



3ko — ► 



long arm 



hTPO rvc short arm 



lOkb 




Sal! 



PCT/KR 2004/ 0 0 



9/14 
Fig. 15 
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Fig. 16 
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Fig. 18 
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Fig. 19 
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Fig. 21 




Fig. 22 
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Fig. 23 
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